The aim of this research is to investigate the economic impacts of the trade liberalization on the environmental quality in Tunisia and Morocco. Specifically, the paper inspects whether liberalization of the trade sector has harmed the quality of the environment in both countries. To this end, we conduct various econometric models: a VECM and cointegration techniques for single country case study and a Panel VECM and Panel cointegration when using data of both country as a group. We also include a dummy variable in each model to see the real impact of trade liberalization for both countries. In the empirical section, we found bidirectional causality between FDI and CO2. This implies that the nature of FDI inflows to Morocco and Tunisia are not clean FDI. These results show that trade liberalization has a negative impact on environmental. The paper concludes that although trade liberalization boosted the economies of both countries by creating new employment opportunities, liberalization has harmed the environment.
Introduction
Recently, the effect of trade on the environmental quality has received a special attention by scholars and policymakers. In fact, the liberalization of trade sector has led to an expansion of the international exchange activities and the surge of FDI in manufacturing and energyconsuming sectors. As a result, the use of energy increased drastically, pollutant emissions surged and the environmental quality degenerated. All these factors have increased the vulnerability of the ecosystem especially in developing countries.
To investigate the real impact of trade on environment, various studies have analyzed the dynamic relationship between trade liberalization, energy usage and economic growth. Most of the researches agreed first that trade liberalization has improved allocation of domestic resources. However, when introducing the energy sector in their models, the results are conflicting. In fact, some studies found that liberalization of trade reduced pollution and decreased the use of energy efficiency. For example, the study by Sbia et al. (2014) found that liberalization of trade increased the flows of new technology which replaced the old technology heavily consuming of energy. In another paper by Brack (1998) , show that trade liberalization opened the doors to international companies specializing in green and clean energy and concludes that liberalization benefits the environment. Similarly, the study by Vona and Nicolli (2013) investigated the effect of energy liberalizations on policies that support renewable energy in a panel of 28 OECD countries observed over 28 years. They found that energy market liberalization has a positive and perhaps unintended impact on renewable energy policies and that energy liberalization increases the public support to renewable energy. In this case, literature shows that trade liberalization promoted green energy. In another type of literature, some studies found that liberalization of trade has deteriorated the environmental quality. For example, the study by Lopez (1992) shows that trade liberalization was followed by an increase in energy-based-activities such as manufacturing and transportation that consume high energy product and produce pollution.
In this paper we will contribute in the existing literature by focusing our attention to Tunisia and Morocco. The two neighboring countries have been considered as the new gate of Europe to Africa and vice versa. The choice of these two countries among others is justified by several reasons. First, both countries present common characteristics regarding geographical context and natural wealth. Second, the commercial policy undertaken by both countries shows similarity at different levels: the framework in which was begun, the objective and the consequences of this commercial liberalization policy. Third, both countries have ratified most important trade agreements in the same period. For Tunisia, trade liberalization policy was gradually implemented under the so called Structural Adjustment Programs (SAPs) adopted in 1986. The objective of this Program is to stabilize the economy and to restore the structural equilibrium. In November, 1959, Tunisia was temporarily admitted to the general agreements on tariffs and trade (GATT) and officially became a member in July 1990. Few years later, in April 15th 1994, Tunisia became a member of the World Trade Organization (WTO henceforth). In 1995, Tunisia was the first country of the South Mediterranean Sea to sign an agreement of trade cooperation with the EU and on March 1 st 1998 the agreement established a free trade area between both parts.
The commercial liberalization policy in Morocco was also established within the (SAPs) to put the country into a globalized economy and to benefits the international economic relations. The adoption of the (SAPs) was also implemented after a period of fiscal imbalances and an underdeveloped financial sector. Like Tunisia, the trade liberalization was launched in some steps. Firstly, Morocco was admitted as a membership in the GATT in May, 1987. Second, it signed its membership in the World Trade Organization in April, 1994.
Third, it ratified the agreement of association with the European Union in 1996 and that of free trade with the European association in 1999. Finally, Morocco signed the agreement of Agadir and the decision of the free trade agreement with the United States and Turkey in
2004.
Since the date of their trade liberalizations, the use of energy, notably carbon dioxide (CO2 Henceforth) exploded. According to the indicators of the World Bank, CO2 emission in Tunisia was 1.62 in 1990 against 0.95 for Morocco. In 1995, the CO2 emission jumped to 1.75 for Tunisia and 1.13 for Morocco. That value continues to record a high level to reach 2.45 for Tunisia and 1.59 for Morocco in 2010.
Given the progress and the performance of the two countries, they are now competing to provide the most attractive environment for foreign investors and they are also competing to ensure better political stability, sound economic policies, a modern and well developed infrastructure and a highly qualified workforce (Hamdi, 2013) . However, what are the spillovers effects of trade liberalization on the quality of environment?
The aim of this research is to investigate the economic impacts of the trade liberalization on the environmental quality in Tunisia and Morocco. Specifically, the paper inspects whether liberalization of the trade sector has harmed the quality of the environment in both countries.
In this paper, we conduct various models: a VECM and cointegration techniques for single country case study and a Panel VECM and Panel cointegration when using data of both country as a group. We also include a dummy variable in each model to see the real impact of trade liberalization for both countries. The most important result found in the empirical section is the bidirectional causality between FDI and CO2. This implies that the nature of FDI inflows to Morocco and Tunisia are not clean FDI. Unfortunately, foreign investors did not bring with them their own advanced technology while investing in Morocco and Tunisia to maximize the profits.
The remainder of the paper is organized as follows. Section 2 presents a literature review on trade liberalization, economic growth and environment quality. Section 3 describes the data and methodology. Empirical results are presented in section 4 while the concluding remarks and policy implications are reported in Section 5.
Literature review
The relationship between trade liberalization, economic growth and the environmental quality has received a great interest by scholars and policy makers during the past few years. Both theoretical and empirical researches have provided mixed and conflicting evidences on the effect of trade on economic growth and environment. The effect of trade openness differs from the point of view of environmental and ecological economists.
Environmental economists assume a positive relationship between free trade, economic growth and environmental policies. Most of the literature considers that trade liberalization leads to an increase in welfare derived from an improved allocation of domestic resources.
According to the theory of the comparative advantage (Ricardo1817), the trade openness is determined by the level of productivity or by the technological advance. Also and according to the model of Heckscher and Ohlin (1933) , the level of commercial openness is explained by its relative subsidy in factors of production. In another opinion, ecological economists criticize the assumptions developed by environmental economists. The effect of trade liberalization on the environment quality can divided in three types. The first type is the scale effect in which trade openness is supposed to stimulate the domestic consumption and the level of production and thus accelerate the economic activity. The second type is the technical effect and it is associated with a positive effect on environment. Trade liberalization offers the opportunities of the transfer of advanced technology generally less polluting and strengthens the environmental regulation. The third effect is the composition effect; it appears when trade is seemed to have an impact on the modification of the economic structure of the hostcountry.
In the following section, we present the association between trade and growth and the environmental effects of trade. Also, we provide a survey on the positive and negative effect of trade on both growth and environment.
Trade liberalization and economic growth
While literature on trade openness and growth is huge (Dollar, 1992; Sachs and Warner, 1995; and Frankel and Romer (1999) ), studies on trade liberalization -economic growth nexus is still limited. The available researches have provided conflicting results on the real effect of trade liberalization on economic growth since some studies have found positive impacts and some other negative impacts. However, as Greenaway (1998) opined, empirical studies have found more cases of positive than negative impacts. For example, Little et al (1970 ), Krueger (1978 , Bhagwati (1978) and Papageorgiou, Michaely, and Choksi (1991) have found that trade liberalization leads to more rapid growth of exports and consequently GDP, without significant transitional costs of unemployment. In other studies, trade liberalization leads to growth in exports and improvement in the current account. This result explains while some countries have in-creased investment following liberalization, while some others suffered an investment slump.
The effect of trade liberalization on economic growth varies from a study to another and from a country to another. For example, the study of Wacziarg and Welch (2008) witch updates the Sachs and Warner (1995) indicator of liberalization shows that the difference in growth between a liberalized and non-liberalized country is 1.53% points while it varies between 1% and 4% according to Salinas and Aksoy (2006) .
By incorporating the dynamic adjustments of business and households to changes in trade policy, Ho and Jorgenson, (1994) have found that the multilateral elimination of tariffs alone in the beginning of 1980 raised long-run consumption by 0.82 percent, compared to an initial gain of only 0.16 percent. When both tariffs and major quotas are lifted, the long-run gain in consumption is estimated to be 1.08 percent. For a panel of 100 developed and developing countries observed during the period 1970 to 1997, Yanikkaya (2003) investigated the link between trade openness and economic growth. The author conducted an OLS regression then a Seemingly Unrelated Regression (SUR) and finally the 3SLS estimation to test the trade-growth relationship: All methods have provided similar results implying a weaker relationship between trade liberalization and economic growth. In another study using 42 developing countries from Asia, Africa and Latin America; Parikh and Stirbu. (2004) investigated the link between trade liberalization, economic growth and trade balance. Econometric approach based on panel data analysis reveals that trade liberalization acts positively on the domestic economic growth.
In a more extended study, Wacziarg and Welch (2008) The long run causality between trade liberalization and economic growth in Mexico was investigated by Oladipo (2011). The sample covers the period 1980 Q1 to 2008 Q4 and the econometric method used in this study is based on the error correction model (ECM). The empirical finding indicates that in the long run, economic growth is dependent to trade liberalization and investment. However, the labor force and human capital do not exert a significant effect. The policy implication of those results is that Mexico is encouraged to intensify trade and to give more incentive for investment to promote sustainable long run economic growth. (2012) has used the ARDL bounds testing approach and the augmented production function.
Results show that in the long run, trade openness promotes economic growth through spillover effects and diffusion of advanced technology brought from the developed world.
Eris and Ulasan (2013) conducted Bayesian Model Averaging techniques (BMA) to check for the type of the relationship between trade openness and long-run economic growth. Their results indicate that trade openness is not directly correlated with the economic growth in the long run. They have also found that economic growth is explained by economic institutions and macroeconomic uncertainties such as those induced by high inflation and excess government consumption. Those results are similar to the findings of more recent empirical research such as, Easterly and Levine (2003) , Dollar and Kraay (2003) , Alcalá and Ciccone (2004) and Rodrik et al. (2004) .
The study of Tash and Sheidaei (2012) The trade liberalization-economic growth association in Bangladesh has been analyzed by Manni and Afzal (2012) . Based on dataset during the period of 1980-2012 and applying the Ordinary Least Square (OLS) method, results indicated that there is a positive relation between GDP growth and trade liberalization. Liberalization leads to improve export which affects positively economic growth. However, liberalization does not exert any effect on the inflation variable.
Trade liberalization and environmental effects
The effect of trade openness on environment has been one of the most important questions in trade policy for the last two decades. Literature on the topic remains inconclusive and the result varies from one country to another one. For example, the study by Taskin and Zaim (2000) have used a sample of more than 50 countries during the period of 1970-1990 to investigate the effect of international trade on the environment efficiency. The econometric approach used in this study is based on the non-parametric and non-stochastic production frontier approach. The result shows that the degree of openness has a significant effect on the environment efficiency. This effect is higher especially when the export is oriented to the service product rather than the export of other products. Using data related to 43 countries observed over the period 1971 -1996 , Antweiller et al (2001 have investigated the impact of trade liberalization on the pollution concentration. The result of regression of the trade-induced technique and scale effects reveals a net reduction in pollution from these sources.
They find that freer trade is beneficial for the environment.
The relationship between trade, corruption and environment quality has been tested by Damania. et al (2003) . To this end they have used a panel data from a mix of developed and developing countries over the period [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] Nevertheless, there is no association between those two indicators in the long run.
In a more recent study, Managi et al (2013) have used sulfur dioxide (SO2) and carbon dioxide (CO2) emissions of 88 countries from 1973 to 2000 and the biochemical oxygen demand emissions (BOD) of 83 countries from 1980 to 2000 to analyze the effect of trade on environment quality,. In this study, the dynamic generalized method of moments (GMM) estimation is applied. Empirical results indicate that the effect of trade on environment differs from OECD to non-OECD countries. Trade reduces emissions of pollution only in OECD countries for both short and long terms. Contrary to OCDE countries, findings reveal that in the long term, a 1% increase in trade openness causes an increase of 0.920% and 0.883% in SO2 and CO2 emissions for the non-OCDE countries.
Empirical analysis 3.1 Data and Statistics
In this study, we use the following variables: carbon dioxide (CO2) emissions, income, trade openness (OP), FDI and stock of capital (K) for the case of Tunisia and Morocco. The per capita CO2 emissions (measured in metric ton) are used as a proxy for environmental quality.
The real GDP is used as a proxy for income. The degree of openness of an economy is constructed by dividing the sum of total exports and imports of goods and services by the GDP. Level of openness is considered as an indicator to measure the level of trade liberalization, trade openness and integration's level to the World economy. We also use the FDI inflow to GDP.
The yearly time series covers the period from 1971 to 2013. The main source of our data is the World Development Indicators (WDI) provided by the World Bank and all the variables are transformed into log form. The descriptive statistics and correlation coefficients for the major variables are summarized in Table 1 . Lower part of Table 1 shows the correlation matrix of the five selected variables. It shows that GDP and CO2 and GDP and OP are found to be positively correlated. These results could give a light on the possible relationships between these variables. Regarding the coefficients, they are considered as low 1 which reflect absence of autocorrelation between the variables of the study. This study aims at analyzing the possible dynamic relationships that could exist between trade openness, CO2 emission and economic growth in the long-run and short-run as well. The basic testing procedure requires three steps. The first step is to test whether the variables contain a unit root to confirm the stationarity of each variable (Engle and Granger, 1987) . This is done by using the Augmented Dickey-Fuller tests (F-ADF) and Philips-Perron (PP) tests (1998) . We also check the presence for an unknown structural break in the time series by using the Clemente-Montanes-Reyes (1998) unit root test.
The second step is to test whether there is a long-run cointegrating relationship between the variables. This is conducted by the use of the Johansen-Fisher methods for single country case study and Pedroni, Kao and Fisher tests for panel study. Finally, the last step, if all variables are integrated of order one I (1) and cointegrated short-run elasticities can be computed using the vector error correction model (VECM) method and Panel VECM suggested by Engle and Granger (1987) . In this case, an error correction mechanism exists by which changes in the dependent variables are modeled as a function of the level of disequilibrium in the cointegrating relationship, captured by the error-correction term (ECT), as well as changes in the other explanatory variables to capture all short-term relations among variables.
Cointegration and Error Correction Model
We conduct a cointegration and ECM techniques to investigate the dynamic relationship between trade liberalization and the environmental quality for both countries as a panel analysis and then by single country study. The use of VECM allows the examination of the relationship between all the variables employed in the study in the long-run and short-run as well. For that purpose we employ the procedure by Engle-Granger (1987) two-step cointegration. In empirical literature, the Johansen (1988) and Johansen and Juselius (1990) cointegrating vectors, and is calculated as follows:
In this paper, we use multivariate procedure by the mean of a VECM which is specified as follows: 
Where ECT, the error correction term, is expressed as follows:
Helmi pourquoi LOP t-i et LFDI t-i
Where t=1...T, denotes the time period.
For the disaggregated analysis we add a dummy variable which reflects the trade liberalization date In cases where liberalization makes entry easy, we expect higher growth as a result of a huge inflow of foreign capital and acceleration of trade activities (Hamdi 2013) .
Results

4.1Unit root tests
Single Country Unit root testing and Structural Break
We employ the Augmented Dickey-Fuller (F-ADF) and the Phillips-Perron (PP) (1988) unit root tests to conclude whether the variables contain a unit root and confirm the stationarity of each variable. The results are presented in Table 2 below which reveals that the test statistics for the log levels of CO2 emissions, trade openness, FDI and growth are statistically insignificant. However, when we apply the unit root tests to the first difference of the five variables, DF and PP tests reject the joint null hypothesis for each variable at the 1 per cent level. After checking the integration of our four variables at order one, I(1), we selected the optimal lag length of underlying Vector Auto Regression (VAR henceforth) using the conventional model selection criteria. These criteria established that the optimal lag length is two.
Evidence from a Panel unit root test
In this study we also employ the panel unit root tests using Levin-Lin-Chu [LLC. (2002) As our five variables are integrated at order one I(1), then we can proceed in the next step to test for the panel cointegration relationship between LCo2 and the other explanatory variables using the Pedroni (1999 Pedroni ( , 2003 , Kao (1999) and Fisher tests for balanced panel date.
The procedures proposed by Pedroni (1999 Pedroni ( , 2004 employs two tests for cointegration namely the between and the within dimensions. The first set includes the following four statistics:
panel v-statistic, panel r-statistic, panel PP-statistic, and panel ADF-statistic. According to Pedroni (2003) , these statistics group the autoregressive coefficients across different countries for the unit root tests on the estimated residuals taking into account common time factors and heterogeneity across countries. The second set of tests includes the following three statistics:
group r-statistic, group PP-statistic, and group ADF-statistic. According to Pedroni (2003) these statistics are based on averages of the individual autoregressive coefficients associated with the unit root tests of the residuals for each country.
The Table 5 displays the results of the cointegration test using Pedroni's procedure. It reveals the rejections of the null of no cointegration for all tests at 5 % level of significance except the group ADF statistics. Hence, one may conclude that our model is in fact panel cointegrated.
The result of the Kao (1999) 2 test supports Pedroni tests since the coefficient is significant at 1% level of significance suggesting panel cointegration relationship. 
Long run and short run
Since Pedroni test approved the existence of cointegration relationship between Co2 and the other explanatory variables, hence a long-run equilibrium relationship should exist between the variables (Engle and Granger 1987) . In this paper, the long-run equilibrium is determined by the mean of a VECM approach. The results presented in table 6 below. As the model is expressed in log-linear form then the coefficients can be assumed as elasticities.
For a panel approach, the results reveal that the coefficient of real income (LGDP) is 0.80 which is positive and significant at the level of 1%. It means that a 1% increase in real income will increase per capita emissions by 0.8% in the long-run. This reveals that Co2 emissions increase at the initial stage of economic growth. More growth leads to more carbon dioxide emissions and hence more environment degradation. This result joint the ones found by Pao Table 7 shows the results where ∆LCo2 is the dependent variable. Following, the sequential modified LR test statistic (LR), Final prediction error (FPE), Akaike information criterion (AIC), Schwarz information criterion (SC) and Hannan-Quinn information criterion (HQ), it was shown that the optimal lag length was two. Hence the short-run results are also presented for two lags of each variable.
The panel results show that the real GDP acts positively and significantly at the level of 10%
to Co2 emission. This means that real GDP affects the level of carbon dioxide emission in both countries. This result is in line with the various case studies Ang, 2007; Jalil and Mahmud, 2009; Change, 2010; Ghosh, 2010; Menyah and Wold-Rufael, 2010, Lee et al., 2009; Bhattacharyya and Ghoshal, 2010; Narayan and Narayan, 2010. Regarding trade openness, it exerts positive but non-significant effects on Co2. This results is in line with the one found by Elhanan 1991, Grossman and Krueger, 1993; Antweiler et al., 2001; Frankel, 2009 . As for FDI, it exerts a positive and non-significant impact on CO2 emission. Unfortunately, foreign direct investment could not yet be considered as incentives to implement energy-efficient technology that decrease energy consumption in Morocco and Tunisia
Another important results that could be drawn from Table 7 is that the dummy variable (date of trade liberalization) is positive and significant for both countries. This shows that since the trade agreement CO2 emission accelerated in Tunisia and Morocco. It is also evident from Table 7 that the panel error correction term, is statistically significant. The coefficient of the error-correction term is -0.056, suggesting that when per capita emission is above or below its equilibrium level, it adjusts by almost 7.8% within the first year. Regarding single country study, similar result has been found for ECT. The presence of a cointegration relationship between the variables of the model in the longrun indicates that Granger causality should exist in at least one way. Thus, the next concern is to inspect the direction of causality amongst the variables of the model. The results of causality tests based on the Vector Error Correction model are reported in Table 8 . The table has three major blocks illustrating the short-run effects, the long-run effects represented by the error correction coefficients, and the joint short-run and long run effects, respectively. This result is in line with the study by Antweiler et al. (2001) who show that foreign direct investment affects domestic production of host country but does not affect the energy intensity and the result by Sadorsky, (2010) who concludes that foreign direct investment boosts energy consumption as the increase of liquidity will encourages the proliferation of new plants and factories which in turn raises energy demand.
Third, we also found a Bidirectional relationship running between trade and GDP. Here it is very important to state that trade liberalization boosted the economies of both countries by creating new employment opportunities. Today, both countries are major trading partners to European Union. This result is supported the bidirectional relationship between FDI and growth. This could be explained by the fact that following the liberalization of trade, foreign investor notably European companies have been attracted by the economic and social situation of both countries; their proximity to Europe and their language and high skilled workers for a weak labor costs as compared to Europe. Therefore, we may conclude that the more open the economy is, the more FDI is in flowed and the more growth.
Regarding error correction results, their coefficients are significant in energy consumption, and emission equations, which indicate that both variables dynamically interact to reestablish long-run equilibrium whenever there is a deviation from the cointegrating relationship. This shows that deviation from the long-run equilibrium is principally corrected by carbon dioxide emissions Trade openness and FDI, while capital appears to be weakly exogenous.
Conclusion
The purpose of this research study is to investigate whether the various reforms in the trade sector undertaken by Tunisia and Morocco have increased the level of FDI and boosted growth or not. We are particularly interested to see the effects of the trade liberalization on the quality of the environment of those neighboring countries. Tunisia and Morocco are a very interesting case study as they share multiple socioeconomic criteria and they also liberalized their economies in the same period of time. These countries have also been considered as the best students in MENA region in terms of the implementation of structural reforms since the eighties (Hamdi 2013) . In the empirical section, we used annual time series data from 1971to 2013 and we performed different econometric models based on the cointegration analysis and error-correction model using single country study and then panel study. The aim of this method is to compare the effects of trade liberalization and to get a comprehensive analysis.
The estimations were made to obtain both short and long-run results. The time series diagnostics were investigated before the estimation and the stability tests were conducted to confirm the robustness of results. The Johansen method of cointegration confirmed the existence of a unique long-run relationship among the variables. In the VECM estimations, we found bidirectional causality between FDI and CO2. This implies that the nature of FDI inflows to Morocco and Tunisia are unfortunately not clean FDI. Hence, the result supports that trade liberalization have a negative impact on environmental. Therefore, we recommend to policy makers of these countries to give more attention to the dramatic consequences of trade liberalization on the welfare of their citizens and to promote green trade liberalization instead. To get full benefits of liberalization and to achieve a sustained growth, both countries have to invest in clean and green energy which in turn will attract foreign investments.
